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INTRODUCTION
In a number of studies of the lipid composition of spermatozoa during their passage through the male reproductive tract it was found that the phospholipid content of the spermatozoa declined during their transit from the caput to the cauda epididymidis (Dawson & Scott, 1964; Grogan et al., 1966; Quinn & White, 1967) . Ejaculated ram spermatozoa contained less phospholipid and cholesterol than spermatozoa collected directly from the testis (Scott et al., 1967; Poulos et al., 1973) . On the other hand, Lavon et al. (1970) found no difference in the total lipid, cholesterol and phospholipid content of bull spermatozoa from the caput and from the cauda epididymidis, but the total lipids and the main lipid fractions of ejaculated spermatozoa were decreased compared with the lipids of epididymal spermatozoa.
The present study was prompted by our observation that the rate of incor¬ poration of [1,;C] glucose into the glycerolipids (glycerides and glycero¬ phosphatides) declined as rat spermatozoa passed from the caput to the cauda epididymidis. In a search for changes in enzymatic activities which might be the cause of this decline it was found that the activity of a monoesterase increased in the spermatozoa as they progressed through the epididymis, whereas the levels of glycolytic enzymes remained constant and the activity of alkaline phosphatase decreased. The triglycéride lipase of spermatozoa from both parts of the epididymis could be activated by cyclic 3':5'-AMP.
MATERIALS AND METHODS
Labelling of lipids of epididymal spermatozoa. Male rats (350-650 g) (Temer et al., 1970) . The lipids were then taken up in hexane and fractionated on a silicic acid column by the procedure of Hanahan et al. (1957) . The fractions were weighed and rechromatographed individually by thin-layer chromatography in the solvent systems described by Wagner et al. (1961) . The eluted zones were counted in Bray's solution (Bray, 1960) in a liquid-scintillation counter (Pack¬ ard Tri-Carb). The specific activities of lipids are expressed as pmol/mg lipid.
Preparation of extracts ofspermatozoa and ofgerm cells. Sperm suspensions, freshly prepared as described above and subjected to hypo-osmotic treatment, were transferred to iso-osmotic phosphate saline by sedimentation and resuspension ; non-flagellate germ cells were isolated from seminiferous tubules of the testes of the same rats as described previously (Galena & Temer, 1974 (Bessey et al., 1946; Andersch & Szcypinski, 1947) .
Assay of triglycéride lipase. The procedure described by Huttunen et al. (1970) and Huttunen & Steinberg (1971) was followed. The extracts were incubated with an emulsion of 5xl0~s M-[14C]triolein (specific activity 10,000 ct/min/ mg) in 0-02 M-tris buffer, pH 7-4, containing IO-3 M-dithiothreitol, 10-3 mtheophylline and bovine serum albumin (0-2 mg/ml) ; the portion to be activated contained in addition 5xl0-3 M-Mg acetate, 5xl0~5 M-ATP, 5x10-6 mcyclic 3':5'-AMP, and protein kinase (15 µg/ml). The total volume was 50 µ . After a 15-min incubation of the control and the activated portion, 3 ml of the lipase assay solution was added to each sample. This solution contained 0-1 m-EDTA, 2x 10-3 M-[14C]triolein emulsion, bovine serum albumin (20 mg/ml) and 002 m phosphate buffer, pH 6-8. Lipolysis was allowed to proceed for 2 hr at room temperature and the reaction was stopped by addition of 8 ml Dole's extraction medium (Dole, 1956 Bernstein & Teichman (1973) for the extraction of acrosomes. When spermatozoa which had been washed with iso-osmotic saline (controls) were exposed to 9 mM-barbituric acid and inspected within 60 sec under the phase-contrast microscope, swollen acrosomal caps were seen ; they disappeared completely after longer exposure times, leaving only fragments of membranes attached to the heads. When spermatozoa which had been passed through hypo-osmotic saline were exposed to barbituric acid, no swelling appeared in the acrosomal region. had been prepared to prevent loss of activity during storage. Table 3 shows that, with the exception of lactate dehydrogenase, the activity of which showed greater variability, the levels of glucose-6-phosphate dehydrogenase, a-glycerophosphate dehydrogenase and hexokinase were identical in the extracts of spermatozoa from both epididymal sites. The activity of acid phosphatase greatly exceeded that of alkaline phosphatase; that of alkaline phosphatase decreased during transit of the spermatozoa from caput to cauda (Table 5) .
Non-flagellate germ cells. The levels of hexokinase and glucose-6-phosphate dehydrogenase in extracts of testicular germ cells were of the same order of magnitude as in extracts of spermatozoa. The activities (per mg protein) of aglycerophosphate dehydrogenase, triglycéride lipase and the phosphatases were higher in extracts of the germ cells, but the activity of lactate dehydro¬ genase was less than in spermatozoa (Tables 3, 4 and 5). (Dott & Dingle, 1968; Harrison & White, 1972) . Their involution may therefore be expected to result in a decline in the activities of those enzymes which are carried within them. Since exposure of the epididymal spermatozoa to hypoosmotic saline removed the cytoplasmic droplets, the acrosomal caps and the plasma membrane, the enzymes of the sonic extracts prepared in the present study were of intracellular origin.
According to previous reports the phosphatases of mammalian spermatozoa are localized principally in the cytoplasmic droplets. Dott & Dingle (1968) , Allison & Hartree (1970) and Garbers et al. (1970) found acid phosphatase activity in the cytoplasmic droplets of bull and ram spermatozoa. Moniem & Glover (1972) found alkaline phosphatase in the droplets of rabbit and ram spermatozoa, but little, if any, phosphatase activity in the droplets of rat and hamster spermatozoa. Bernstein & Teichman (1973) identified acid phos¬ phatase in isolated acrosomal protein of bull spermatozoa. In the present study phosphatase activities were determined in extracts prepared from spermatozoa which had been exposed to a hypo-osmotic medium, a treatment which has been reported to cause immediate release of glycolytic enzymes from the drop¬ lets (Harrison & White, 1972 
